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The European Water Framework Directive (WFD) [1] is one of the most ambitious regulations on water quality in the world. It is based on the understanding that "water is not a commercial product like any other but, rather, a heritage which must be protected, defended and treated as such". It has been shown that chemical pollution typically occurring in complex mixtures of regulated and non-regulated compounds compromise this heritage and pose a substantial risk to water quality and aquatic ecosystems [2] [3] [4] . The awareness of regulators, decision makers and practitioners in monitoring, assessment and management of chemical pollution is increasing that these findings jeopardize the ambitions of the WFD and European environmental policies that in general are striving for the goal of safeguarding a non-toxic environment [5] . Thus, in contrast to current practice, that limits the assessment of chemical contamination to a few Europewide priority substances complemented with some river basin-specific pollutants (RBSPs), there is strong evidence that chemical mixtures enhance the "likelihood that surface waters bodies … fail to meet the environmental quality objectives" [1] and need to be considered in water quality monitoring and impact assessment.
The 5 years EU-funded project SOLUTIONS put major efforts into addressing this challenge by developing new concepts and tools for holistic and solutions-oriented monitoring, impact assessment and diagnosis, modeling and abatement of these complex mixtures [6] [7] [8] . On the one hand, the project had the ambition to provide innovative scientific results that help to better understand chemical mixtures as drivers of risks. On the other hand, SOLUTIONS had a strong focus on developing solutions for minimizing risks in a close dialogue with stakeholders from the European Commission, European and national agencies, international river commissions, science-policy networks such as the NORMAN network on emerging pollutants, the water industry and others.
Based on extensive research, SOLUTIONS published a large number of high-quality scientific papers accessible via the website [7] . However, this may not be sufficient to make sure that the results can be used in political and regulatory processes such as in the review and practical implementation of the WFD. Thus, encouraged and supported by their stakeholders and, where appropriate, in collaboration with the partner projects MARS and GLOBAQUA, principle investigators from the SOLU-TIONS consortium produced a series of policy briefs aiming to evaluate and translate the project results into recommendations on how to implement the new tools and which requirements need to be fulfilled to allow for such an implementation. This is illustrated by a compilation of selected achievements of the SOLUTIONS project supporting the recommendations with scientific findings from the project. While policy briefs have been already used in other projects as a channel of information for decision makers, the new format of policy briefs in Environmental Sciences Europe as a peer-reviewed open-access international journal is quite unique, with the ambition to complement purely scientific publications with efforts in science-policy interfacing. Probably reaching a much broader audience, these policy briefs address decision makers but are also meant to inspire and encourage applied researchers worldwide to bridge the gap between science and policy making by striving for science-based solutions for societal problems and by Open Access *Correspondence: werner.brack@ufz.de communicating scientific results in a format useful for stakeholders.
The policy briefs in this collection provide recommendations on the application of monitoring and assessment tools that help to address complex environmental mixtures and their likelihood to impact water quality. It is shown how analytical screening methods [9] together with component-based mixture assessment [10] may assist in getting a more holistic picture of contamination. These tools may help identify and prevent new hazards at an early stage, prioritize water bodies for abatement measures and control and reward the success of these measures. Recommendations for a European federated data infrastructure will help to compile and exchange the large amount of screening data for a cost and effort effective evaluation [11] . Complementary effect-based tools are recommended to monitor complex mixtures with the perspective of toxicity and risks [12] . This helps to minimize the risk of overlooking toxic agents even if they are unknown or biologically active below their analytical detection limit, and to directly consider mixture effects. In a multiple lines-of-evidence approach, in situ tests and field-derived species inventories are recommended to assess chemical pollution from an ecological perspective estimating the likelihood of impacts. In SOLUTIONS, it also became evident that monitoring can benefit a lot from complementary modeling approaches that help to fill data gaps and prioritize water bodies potentially at risk and chemicals that are produced, used and emitted in quantities that might pose a risk to aquatic ecosystems or humans [13] . The new approaches have been rigorously evaluated in large-scale European case studies including the Rhine and Danube catchments (Fig. 1) as well as several Spanish river basins and a number of additional field sites all over Europe and discussed with European and national agencies, international river commissions and many more important stakeholders. By integrating the SOLU-TIONS monitoring and modeling tools with multiple stress investigations carried out in the MARS project [14] , it could be shown that mixtures of chemicals are actually important drivers of impacts on the ecological status in European surface waters [15] .
Prioritization of chemicals on different scales is required for the identification of EU-wide priority pollutants as well as of RBSPs in the Member States. While prioritization currently focuses on individual chemicals only, an advanced methodological framework for the integration of mixture risk assessment is proposed for prioritization procedures under the WFD [16] . To help stakeholders find their way through the extensive toolbox that is available to solve their problems in monitoring, modeling, impact assessment and management of chemical mixtures in the aquatic environment, SOLUTIONS provided a web tool called RiBaTox. A policy brief gives guidance on how to use this tool that has been developed in close collaboration with stakeholders [17] . For an early-stage assessment and exploration of the solution space, that means the options to protect and restore water quality from chemical pollution, recommendations are given on the collation of technical abatement and non-technical solution strategies [18] .
A better protection of water quality from mixture risks requires not only conceptual and technical innovation in monitoring and assessment but may also demand for changes to the WFD and a better coordination across the pieces of European chemical legislation [19] as well as an increase in coherence, cooperation and cross-compliance of chemicals and water regulations [20] . To finally meet the European policy goals for achieving a sustainable, nontoxic environment, European collaborative environmental research should be strengthened to mobilize the extensive European research capacities and competences required to address the enormous challenges we are facing to reduce modern society's footprints in general and toxic risks in particular [21] . This collection of policy briefs is meant to support this goal and facilitate decision makers to access scientific information required for the protection and restoration of European water resources as a basis for health and well-being of the European population and for high-quality ecosystems providing important services for this population.
